
breathing and muscular twitching; this is often fol¬
lowed by a series of convulsive seizures, terminating in
death in a few minutes. In other cases the animals
show paresis of the hind legs, and have frequent bowel
movements before convulsions develop. A few did
not have definite convulsions, but severe twitching
movements accompanying a stuporous state terminatingin death. The result of our investigations seemed to
indicate that the blood of patients with epileptiform
uremia contains an organic base which is toxic. Usu¬
ally not more than a few hundred cubic centimeters of
blood can be taken from uremie patients, and from this
blood only a small amount of the base can be recov¬
ered ; the most recovered was weighed in milligrams.

The question then arose, Had we perhaps made this
organic poison by our chemical procedures? The pos¬
sibility remained that the blood of uremie patients may
contain some substance not present in blood normally,
or in other diseases, and that our chemical manipula¬
tion so altered the nature of this substance that it
became toxic. To determine this possibility we dialyzed
blood from cases of convulsive uremia against distilled
water; then this diffusate was reduced to a small vol¬
ume at low temperature and tested on animals. These
diffusâtes are, of course, a mixture of all the noncol-
loids of blood. The interesting fact is that those
samples from uremie patients were usually quite toxic,
while other samples were inert.

The substance isolated is basic in its properties and
forms crystalline salts with platinum and gold. Of its
chemical nature we know next to nothing, because we
have never been able to collect a sufficient quantity for
analysis. Probably our chemical methods aré imperfect
and we either lose or destroy much in preparation.
And in criticism of the work it is necessary to state
that the existence of a toxin in uremie blood will not
have been demonstrated until Its chemical identity is
known. That is the only assurance against the effect
of reagents on unknown and possibly labile organic
compounds. Apparently we are dealing with a sub¬
stance as poisonous as strychnin, the amount of which
in the body at any one time is possibly but a small
fraction of a gram. We can easily conjecture several
sources of such a poison in the precursors of known
organic extractives ; especially inviting is the idea of
reversible reactions in this connection, whereby the
accumulation in the body fluids of a catabolic product
results in the increase also of its immediate precursor,
which is often toxic but normally present in only the
minutest amounts.

CONCLUSION
Uremia presents a complex and intricate problem,

and I do not wish to leave the impression that we now

understand the clinical manifestations and their imme¬
diate causation. My thesis has been to indicate some

of the more important components in uremie states and
the probable origin of these individual factors. As in
nephritis we conceive of specific renal functions, and
that the disorder of each alone or in combinations pro¬
duces various symptoms, so in uremia our conception
is of several simple types, each a resultant on a peculiar
metabolic defect. These simple components or types,
frequently merging in various combinations, effect the
varied syndromes we name uremia.

Prevalence of Congenital Syphilis.—There are no very
accurate figures in existence as to the prevalence of congenital
syphilis in the community at large, but we have no hesitancy
in definitely stating that it is not nearly as large as 8 per cent.
—Solomon, Social Hygiene 6:479 (Oct.) 1920.

DIVERTICULA OF THE ESOPHAGUS
ARTHUR DEAN BEVAN, M.D.

CHICAGO

Until eight or ten years ago, comparatively few
pulsion diverticula of the esophagus had been recog-
nized and operated on, and the results up to that time
had not been satisfactory on account of the mortality
attending the radical operations for the cure of this
condition. Within the last ten years a much larger
number of these cases have been recognized, and much
better results have been obtained by radical operations.
There is, to begin with, a wider knowledge of the fact
that these cases are by no means rare. The typical
syndrome that they produce is more frequently recog-
nized, and a definite demonstration of the size and

Fig. 1.—Sagittal section of neck, showing anatomic relations of hernial
sac.

location of the diverticulum is now easily made bybarium solution and roentgen-ray examination.
My own knowledge of the subject dates back about

ten years, when I operated on my first patient. Since
that time I have had the opportunity of studying a con-
siderable number of cases with my colleague Dr.
Bertram W. Sippy and his associates, and I shall pre¬
sent the facts that we have been able to obtain from this
clinical experience, and describe a satisfactory method
of operation which we have developed.

ANATOMY OF THE CONDITION
Diverticula of the esophagus, just as inguinal hernias,

always occur at exactly the same point. Inguinal her¬
nias always come out through the external abdominal
ring. Pulsion diverticula present themselves at the junc¬
tion of the esophagus and the pharynx in the median
line posteriorly. At this point there is a triangular
area where the oblique muscles of the pharynx and the
transverse circular muscles of the esophagus meet,
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leaving a small area not covered with musculature but
simply by a subcutaneous layer (Fig. 2). In cases in
which a diverticulum develops it is probable that there
is more than the usual normal weakness at this point,
probably a congenital absence of muscle fiber over a

large area, permitting a pushing out of the mucosa and
submucosa in the process of deglutition, so that with

Fig. 2.—Anatomie relations.

this impulse applied to this weak area during swallow¬
ing, a pouch of mucous membrane and submucosa is
pushed out through this small triangular defect. The
neck of the pouch always remains comparatively small.
The pouch itself may reach a size sufficient to hold 8
or 12 ounces, or even more. Developing, as it does,
always from the same point, the sac occupies a position
in the middle line behind the esophagus and in front
of the vertebral column, as shown in sagittal section
in Figure 1 and in cross-section in Figure 3.

We must not confuse pulsion diverticula of the
esophagus with traction diverticula, which are fre¬
quently discussed at the same time. Traction divertic¬
ula may occur at any point, especially within the
thorax, and as a rule they are caused by cicatricial con¬
traction of some old inflammatory process drawing the
wall of the esophagus outward and making more or less
of a funnel-shaped diverticulum. These cases are sel¬
dom, if ever, of interest to the clinician except for the
primary lesion that is responsible for their production.

DEGREES OF SEVERITY
Pulsion diverticula vary greatly in size and in the

severity ofthe symptoms that they produce. Many of
the small diverticula are of little moment and are asso¬
ciated simply with a little •irritation in swallowing and
an occasional slight régurgitation, and produce no great
amount of discomfort to the patient and no serious
impression on his health. On the other hand, diverticula
of larger size may become a serious menace and may
produce a fatal termination. As they increase in size
and as the amount which they can contain not only
increases but becomes a source of danger and discom¬
fort from decomposition of the contents, swallowing
becomes more and more difficult until, in the extreme
picture, the patient in his effort to-swallow simply
fills up the diverticulum, and little food, even liquid

food, passes into the esophagus ; and the patient, unless
relieved, may die of starvation. I have, in fact, had
the opportunity in one case of seeing this serious pic¬
ture of death from acidosis and starvation in the case
of an esophageal diverticulum, and have had in one
other case a patient in such serious condition that
operation on the esophagus had to be preceded by a

gastrostomy, so that we could feed the patient and get
him in good enough condition for operation on the
diverticulum. In minor cases in which the patient has
a small diverticulum causing little distress, with the
general health still unimpaired, one might safely permit
these patients to go on without interference if they
so desire until the symptoms become more annoying.On the other hand, because of the fact that these small
diverticula can be cured so safely and readily, I think
that good judgment would dictate an operation unless
there is some special contraindication in the way of
age or organic lesion to any operative interference.
In the outspoken case in which the diverticulum is of
fair size and the condition is an annoying one because
of régurgitation and decomposition of food and the
peculiar gurgling noise that is made while the patient
is eating, which is sometimes so distressing and annoy¬
ing that the family of the patient does not like to eat
at the same table with him, there can be little doubt
that the patient should be given the benefit of a radical
operation.

OPERATIVE PROCEDURE

Until comparatively recently, this operation carried
so much risk that it was regarded as a very serious
undertaking and one which was not to be advocated
unless there was great urgency. In the old operation
the risk was due to the fact that the diverticulum was
isolated and cut off and the opening closed with sutures,
with the result that many of them leaked into the raw
tissues of the operative wound and the patient often
died of sepsis and from mediastinitis. The great risk
of the older methods of handling these cases was the
danger of infection from leakage. My colleague, Dr.

Fig. 3.—Cross-section of neck at cricoid cartilage, showing approach
to esophagus at neck of sac.

Sippy, was deeply impressed by a case he had· in which
operation was performed by one of our best American
surgeons and the patient had died from leakage and
infection, and he felt that some operation should be
developed that would eliminate this risk. After talking
the matter over with him and studying a case that he
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had referred to me, I devised a plan of operation which
had for its purpose the obliteration of the diverticulum
without carrying with it any risk of leakage, or at least

Fig. 4.f—a, incision along internal border of sternocleidomastoid mus¬
cle; b, dissection made, sac pulled out.

reducing the dangers of leakage to a minimum. The
plan which we have adopted is as follows :

First, we perform all of these operations under local
anesthesia, using 0.5 per cent, procain or apothesin solu¬
tion in distilled water with 1: 200,000 epinephrin. I
have made my incision usually on the left side. We
infiltrate very thoroughly all the tissues on the inner
side of the left sternocleidomastoid from the hyoid
bone down to the sternum. We then divide the skin
and superficial fascia for a distance of 5 or 6 inches
along the inner border of the sternocleidomastoid
(Fig. 4). The sternocleidomastoid is then drawn to
the outer side with retractors, and the deep cervical
fascia is divided parallel with the external incision, and
the great vessels of the neck, the internal jugular and
carotid, and the pneumogastric nerve are drawn to the
outer side. The thyroid gland, sternohyoid and sterno-
thyroid are drawn to the inner side. In the bottom of
this wound one often finds interfering with the free
exposure of the diverticulum the inferior thyroid
artery ; and when this is in the way it is doubly ligated
and divided between the ligatures. This enables one to
draw the thyroid gland well to the inner side and to
expose the lateral wall of the esophagus; usually, if the
patient swallows, the diverticulum comes into view.
In most of our cases we have found that it lies in some

loose areolar tissues and that it can be readily pulled
into view. One must be careful to use dissecting
forceps without teeth and carefully draw the diverticu¬
lum out from its bed so as to avoid rupturing its coats
(Fig. 5). As the diverticulum is drawn out through
the wound it looks like a hernial sac. One should
remember that it is composed simply of mucous mem¬
brane and a submucous fibrous coat. If the diverticu¬
lum is small, not larger than one's thumb, that is to
say, from 2 to 2% inches long and not more than an
inch across, it can be readily handled by invaginating
it into the esophagus with three purse-string sutures,
because a diverticulum of thft size invaginateli into the
esophagus cannot do any harm. It is dangerous, how¬
ever, as we known by experience, to invaginate a large
diverticulum into the esophagus because of the danger
of its being carried up in the effort of vomiting and
closing the opening of the larynx. A diverticulum
larger than the thumb should, therefore, be handled
not by invagination alone but in the following way :

We should invaginate with three purse-string sutures
of black silk or Pagenstecher linen one half of the
diverticulum into the other half, as shown in Figure 5 a.
Then the rest of the diverticulum should be oblit¬
erated by longitudinal sutures, six or eight, running
parallel with the long axis of the diverticulum. When
the operation is complete as far as the esophagus is
concerned, it gives one the picture shown in Figure 5 c.

In a large diverticulum another method may be
employed. Instead of the one I have just described,
the diverticulum can be crushed at its center with a pairof heavy forceps, tied with a silk ligature, and the
portion distal to the ligature then cut off with the
electric cautery. The remains of the diverticulum,
which are then no larger than one's thumb, can be
treated by invaginating them into the esophagus with

Fig. 5.— , invagination of sac with purse-string sutures; b c, longi¬tudinal sutures placed and tied.

three purse-string sutures, just as we handle the smaller
diverticula (Fig. 6).

I am uncertain in my own mind which of these is
the better plan. I believe that we should employ both
methods in a series of cases to determine which shouLl
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be adopted as the standard procedure. I feel, how¬
ever, that I am in a position to say with a good deal of
positiveness that small diverticula, not larger than a

thumb, can be safely handled and permanently cured
by invagination into the esophagus and immediate
closure of the external wound. On that basis I think
it is probable that if we reduce in size by removing the
excess portion all our diverticula cases to cases not
larger than a thumb, it will furnish us a very satisfac¬
tory operation for all of these diverticula cases.

The remaining steps of the operation consist simply
in leaving a soft rubber tube containing a strand of
iodoform gauze in the center of the wound from the
operative field of the esophagus to the middle of the
external incision and closing the rest of the wound,
this soft rubber drain containing the iodoform gauze to
be removed at the end of forty-eight hours.

Fig. 6.—o, sac crushed with heavy clamp; b, sac tied and divided
with cautery; c, d, invagination of sac stump with purse-string sutures.

The patient is fed in a simple way, by the introduc¬
tion of a No. 14 American size catheter into the esoph¬
agus three times a day, fluid nourishment and plenty
of water being introduced through this tube and the
patient not being permitted to swallow until wound
healing is complete—about ten days.

There are three points especially to be emphasized
in the ordinary handling of these cases : ( 1 ) in the
extremely rare case in which the patient is so reduced
by starvation that he has little or no resisting power,
the importance of performing a gastrostomy, feeding
the patient and getting him into better condition before
undertaking the operation on the diverticulum; (2) the
importance of local anesthesia; (3) the importance of
a technic such as I have described, or at least a technic
that will prevent the risks of leakage and infection.

122 South Michigan Avenue.

SPONTANEOUS AND OPERATIVE CURE
OF CIRRHOSIS OF THE LIVER

REPORT OF ILLUSTRATIVE CASES

DAVID RIESMAN, M.D.
Professor of Clinical Medicine, University of Pennsylvania

School of Medicine
PHILADELPHIA

Some writers give such a gloomy prognosis for
cirrhosis of the liver that I am prompted to report a
few cases, the outcome of which justifies a greater
optimism. One of these cases is so remarkable that I
venture to describe it at some length.

REPORT OF CASE WITH SPONTANEOUS CURE
Case 1.\p=m-\DavidG., a boilermaker, aged 57, had been a very

hard drinker all his life. For years, his daily consumption
was a quart of beer and whisky mixed. He began to use
tobacco at the age of 7, and always used it to excess. He
was admitted to the surgical wards of the Philadelphia Gen-
eral Hospital, Oct. 11, 1910, on account of a fracture of the
left wrist, and was later transferred to the medical wards
with a diagnosis of cirrhosis of the liver. When I saw him
he had marked ascites with general enlargement of the veins
of the abdomen and a very typical caput medusae. In addi-
tion to the fracture of the wrist there was also an osteo-
arthritis of the right hip which rendered him very lame. Soon
after his admission to the medical wards he had a profuse
hemorrhage, in all probability from the lower end of the
esophagus or from the stomach. Edema of the legs set in
about the beginning of November. At the same time the
abdomen became more tense, but the patient for a long time
refused to be tapped. Finally he yielded. After the tapping,
the liver and the spleen could be plainly felt. From this time,
Feb. 6, 1911, onward the patient had to be tapped at varying
intervals, the longest being twenty-fotír days, the shortest nine
days. At each tapping, except the last one, from 3Vz to 4 Vis
gallons of straw-colored fluid were removed. We left the time
for the tapping to the patient's own judgment ; he would always
wait until his distress became unbearable. Despite the tap¬
ping, the edema of the legs steadily increased until the limbs
became of such enormous size that they could not be lifted
or moved in the slightest degree. The scrotum was also
greatly swollen. Toward the end of November, the patient
grew irritable and peevish, and objected to every disturbance.
At the beginning of December a persistent hiccup set in. At
this time the irritable mental state gave place to a stupor—
the patient lay constantly with his eyes shut; his face, was

sallow and of an ashen pallor. We did not think that he
could live more than a few days. December 11, he was tapped
for the thirty-sixth time, a gallon and a half of fluid being
removed.

One day while I was making a casual examination—we had
all kept aloof from him on account of his ugly disposition—
I detected over the abdomen, particularly in the region of the
liver and spleen, an exquisite friction, appreciable both to
touch and to the ear. Over this area of friction there was
also considerable tenderness. I then learned that the man
had had much pain subsequent to the last tapping, and had
been getting a small daily dose of morphin for its control.

To our great astonishment the abdomen did not fill up
again." Not only was there no return of ascites, but all the
edema of the- hugely swollen legs and of the scrotum dis¬
appeared, and the man soon began to show again his pristine
amiability. Eventually he was able to be up and about, and
even left the hospital, to which, however, he returned, being
unable, on account of his lame hip, to earn a living.

I have seen him many times since and have exhibited him in
my lectures. There is no ascites ; the venous distention and
the caput medusae have disappeared ; the liver and the spleen
are of normal size, and but for the ostearthriti-s the man is

Read before the American Gastro-Enterological Association, May 3,
1920.
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